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INTRODUCTION
First detected in the late 1970s (Mazets & Golenetskii 1981) , soft gamma repeaters (SGRs) were not recognized as a distinct class of stellar objects until the mid-1980s (Atteia et al. 1987; Laros et al. 1986; Kouveliotou et al. 1987 ). To date, there are four known SGRs (SGR 0526Ϫ66, SGR 1627Ϫ41, SGR 1806Ϫ20, and SGR 1900ϩ14) and one as yet unconfirmed candidate (Hurley et al. 1997; Kouveliotou et al. 1997; Smith et al. 1997) . SGRs get their name from the burst characteristics that distinguish them from classical gamma-ray bursts. SGRs emit short, recurrent bursts, which have much softer spectra then classical gamma-ray bursts (see, e.g., Kouveliotou 1995) . The majority of SGR bursts last tens of milliseconds, although a small fraction of the extremely bright events have extended tails that last hundreds of seconds (Mazets et al. 1979; Cline, Mazets, & Golenetskii 1998; Hurley et al. 1999a) . The first of these long events was emitted from SGR 0526Ϫ66, the famous 1979 March 5 burst. This flare started with a sharp rise followed by a ∼3 minute train of 8 s pulsations. These pulsations, in conjunction with the positional coincidence of the burst source with the supernova remnant (SNR) N49 in the Large Magellanic Cloud (Cline et al. 1982) , strongly suggested that the source of the bursts was a magnetized neutron star.
The presence of the train of 8 s pulsations following the 1979 March 5 event and the discovery of persistent X-ray emission from SGR 0526Ϫ66 (Rothschild, Kulkarni, & Lingenfelter 1994) , SGR 1806Ϫ20 (Murakami et al. 1994) , and SGR 1900ϩ14 (Vasisht et al. 1994; Hurley et al. 1996) inspired searches for pulsations from the remaining SGRs. These searches were finally rewarded when 7.47 s periodic pulsations were detected in the persistent X-ray flux of SGR 1806Ϫ20, which showed a secular spin down at a rate of Ϫ11 8.3 # 10 s s Ϫ1 (Kouveliotou et al. 1998a) . As argued by Kouveliotou et al. (1998a) , the spin down is the result of magnetic-dipole radiation and surface particle emission induced by burst activity; the corresponding neutron star magnetic field equals ∼ G. This result is consistent with the "magnetar" 14 8 # 10 model proposed by Duncan & Thompson (1992) and Thompson & Duncan (1995 , 1996 , which accounts for SGR phenomena.
Recent observations have led to the discovery of a second magnetar associated with SGR 1900ϩ14 (Kouveliotou et al. 1999) . First detected in 1979, this SGR was the least active of the three SGRs known of during the 1980s and early 1990s (Kouveliotou et al. 1993) . Over an 18 yr period, only seven bursts were recorded from this source until 1998 May 26, when this SGR became extremely active (Kouveliotou et al. 1998b; Hurley et al. 1998 ). From 1998 May through October, more than 100 bursts were recorded by numerous instruments. Shortly before the onset of the 1998 burst activity from SGR 1900ϩ14, an observation with ASCA of the most promising quiescent X-ray counterpart (RX J190714.2ϩ0919.3) for this SGR (Hurley et al. 1996; Vasisht et al. 1994 ) revealed coherent 5.16 s pulsations (Hurley et al. 1999b) . During the period of enhanced burst activity, these pulsations were again detected in the persistent X-ray emission, and a spin-down rate of s s Ϫ1 was determined for this source (Kouve-Ϫ10 1.1 # 10 liotou et al. 1999), indicating a magnetic field of ∼(2-8) # G (depending upon surface particle emission). The per-14 10 sistent X-ray flux was found to increase with burst activity (Remillard, Smith, & Levine 1998; Kouveliotou et al. 1999; Murakami et al. 1999 ). On 1998 August 27, an exceptional burst from SGR 1900ϩ14 resembling the March 5 event from SGR 0526Ϫ66 was recorded with multiple spacecraft. This burst also started with an initial bright pulse followed by a ∼300 s train of 5.16 s pulsations (Cline, Mazets, & Golenetskii 1998; Hurley et al. 1999a ).
Here, we discuss two separate observations of SGR 1900ϩ14 taken with the Narrow-Field Instruments aboard BeppoSAX (Boella et al. 1997a ). These observations were performed in 1997 when the source was in quiescence and again in 1998 during an active period. We compare the spectral and temporal characteristics of the persistent emission during the observations and, incorporating previously reported results with our own, provide a long-term spin-down rate of the pulsar during quiescence.
OBSERVATIONS
The first observation was performed during 1997 May 12.06-13.05 (UT), when the source was in quiescence. The second observation took place while the source was active during 1998 September 15.24-16.01 (UT). The detector onsource times for the two Medium-Energy Concentrator Spectrometer (MECS; Boella et al. 1997b ) units during the two observations were 45.7 and 33.2 ks, respectively. For the LowEnergy Concentrator Spectrometer (LECS; Parmar et al. 1997) , the on-source times were much lower, at 19.9 and 13.8 ks.
Using two MECS units, we detect a single point source in each observation at a ϭ 19 h 7 m 14 s and d ϭ ϩ9Њ19Ј46Љ (J2000), with an error circle of radius 1Ј (95% confidence). This location is consistent with the refined Interplanetary Network error box (Hurley et al. 1999c ) as well as the radio counterpart for SGR 1900ϩ14 (Frail, Kulkarni, & Bloom 1999) .
For each of the two observations, light curves were generated for the combined MECS2 and MECS3 units. For both MECS units, events within a ∼4Ј radius of the source location were binned at 1 s time resolution. Comparison of these two light curves (Fig. 1) shows the difference in source activity. During the 1997 May observation we detected no bursts, whereas during the 1998 September observation nine events are seen and the persistent count rate increased by a factor of ∼3.
PULSED SIGNAL
We applied a barycentric correction to the event times for the summed MECS units, correcting for both Earth and spacecraft motion. For the 1998 September observation, the bursts were removed prior to correction. For each observation, we epoch-folded the data over a narrow range of periods between 5.15 and 5.17 s. Figure 2 shows the x 2 statistic plotted versus period for these searches. The chance probabilities of detecting signals this strong are and for the respec-
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7 # 10 1 # 10 tive observations. Using a pulse phase analysis, we determined the period for each observation at 5.157190(7) (JD ϭ 2,450,581.0) and 5.160261(12) (JD ϭ 2,451,072.0). Thus, there is a significant spin down between the two observations. Using the period measurement reported by Hurley et al. (1999b) for 1998 May 1 and our 1997 May measurement, we find a longterm spin-down rate of s s Ϫ1 before burst ac-
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5.82(2) # 10 tivity was detected in 1998. Extrapolation of this "quiescent" spin-down rate grossly underestimates the period found within our 1998 September observation. This supports the finding of Kouveliotou et al. (1999) that the spin-down rate evolves in time.
In agreement with other results (Kouveliotou et al. 1999; Hurley et al. 1999b; Murakami et al. 1999) , we find that the phase-folded profile changes dramatically as the source burst activity increases (Fig. 3) . During quiescence, the profile is complex, showing a ∼0.6 cycle long plateau, followed by a dip and then a sharp peak. For 1998 September, the profile is nearly sinusoidal. Furthermore, we find that although the source intensity increases and the pulse profile changes shape considerably, the rms pulsed fraction remains constant at 11.6% ‫ע‬ and for May and September, respectively. 1.7%
11.3% ‫ע‬ 1.2%
SPECTRAL PROPERTIES
For each of the two observations, we used XSPEC v10.00 to simultaneously fit the spectra obtained with the two MECS units and the LECS unit, for which we used extraction radii of 4Ј and 8Ј, respectively. By inspection of the 1998 September light curve, time selections were made to remove the bursts. The persistent emission spectra were rebinned and then deconvolved using response and effective area files from 1997 September.
6 Due to the low galactic latitude, contemporaneous background were taken from each observation. Background spectra were extracted from regions defined by a concentric ring outside our source region (∼6Ј-8Ј and ∼9Ј-11Ј, respectively).
For the persistent emission (0.1-10 keV), we tried fitting a blackbody, a power law, and a blackbody plus power law to the spectra, all with interstellar absorption. We rejected the blackbody based upon the large x 2 values for both observations (3.3 and 3.1, respectively). We obtained reasonable x 2 values for the other two spectral models (see Table 1 ), but find that the blackbody plus a power law best represents the data for both observations. This same model has been used to fit spectra from anomalous X-ray pulsars (AXPs; Thompson & Duncan 1996 , and references therein). These sources have periods and spin-down rates similar to the two SGRs for which this information is known (Vasisht & Gotthelf 1997; Kouveliotou et al. 1998a; Kouveliotou et al. 1999) , and like SGRs, AXPs are also believed to be isolated neutron stars with strong magnetic fields and large X-ray luminosities (Mereghetti & Stella 1995; van Paradijs, Taam, & van den Heuvel 1995) .
We find that during the burst active period, the blackbody component showed little or no change. The blackbody radius remained constant at ∼1 km (for an assumed distance of 5 kpc; Vasisht et al. 1994; Hurley et al. 1999a) , suggesting anisotropic emission from the surface of the neutron star. The power-law component, however, softened and dominated the X-ray spectrum during the second observation. In terms of unabsorbed flux (2-10 keV), the ratio of power-law to blackbody flux doubled between the two observations. This is qualitatively consistent with what was found with ASCA by Hurley et al. (1999b) and Murakami et al. (1999) in that the persistent emission is better fit by a power-law model during the active period. Furthermore, the 1997 May flux measurement confirms that the source was in quiescence during the 1998 May observation (Hurley et al. 1999b) . For an assumed distance of 5 kpc, the persistent source luminosity increased from to 34 3.0 # 10 ergs s Ϫ1 .
34
7.5 # 10 More than 75% of the burst counts recorded during the 1998 September observation occurred during a single burst. The count rate during this burst was so large (տ25 crab) that detector dead time was excessive. As a result, deconvolution of this spectrum was not performed. We were left with 109 burst counts from the remaining eight bursts, which was inadequate to construct a reasonable spectrum. We instead calculated a hardness ratio (h) for the remaining bursts defined by the counts in the MECS units from 4 to 10 keV divided by the 1.8-4 keV counts. The burst hardness ratio ( ) is higher than h ϭ 2.1 ‫ע‬ 0.6 B the persistent emission hardness ratio ( ) at the h ϭ 0.74 ‫ע‬ 0.02 P 2.3 j level, which suggests that the burst emission is harder than the persistent emission. This is consistent with what has been found elsewhere (see, e.g., Murakami et al. 1999 ).
DISCUSSION
We confirm significant deviations from a constant spin-down rate of the pulsar in SGR 1900ϩ14 (Kouveliotou et al. 1999 ) during a period of enhanced burst activity. The results presented here establish the spin down of the source in quiescence and confirm deviations from a secular trend during an active phase for the source. The spin evolution of SGR 1900ϩ14 is discussed in detail by Woods et al. (1999) .
In the context of the magnetar theory (Thompson & Duncan 1995) , seismic activity that leads to burst production is expected to continue, but at a lower level in quiescence. The resulting particle emission would impart an excess torque on the star. The vacuum dipole formalism may, therefore, overestimate the dipole magnetic field of magnetars (Thompson & Blaes 1998) . At the time of the 1997 May BeppoSAX observation and the 1998 May ASCA observation, the source was at the same flux level, in quiescence. We also know that no burst activity was detected (1) during almost 5 yr prior to the 1997 May observation (Kouveliotou et al. 1993) , (2) following the 1998 May observation for 3 weeks (Hurley et al. 1998; Kouveliotou et al. 1998b), or (3) any time in between the two observations. Since these observations are separated by a year-long interval with no burst activity, they provide the best estimate so far of the quiescent spin-down rate and, consequently, the magnetic field of the magnetar. Using the magnetic dipole equation (Michel 1991) , we find the magnetic field to be B ∼ 5.5 # G if the vacuum magnetic torque were the only torque 14 10 acting on the star. The characteristic age (P/2 ) is ∼1400 yr. P It has been argued that AXPs are a dormant phase of SGRs that are not burst active (Thompson & Duncan 1996) . Up until now, similarities have been drawn between the two classes based largely upon temporal characteristics, namely the period distributions and spin-down rates (Kouveliotou et al. 1998a; Hurley et al. 1999b; Kouveliotou et al. 1999) , as well as spatial coincidence with SNRs. Here, we have found evidence for spectral similarities in the persistent emission between the two classes. Like AXPs, the persistent emission spectrum of SGR 1900ϩ14 during a period of quiescence is significantly better represented by a blackbody plus a power law rather than a simple power law. Applying the former model to a period of burst activity shows that the blackbody component remains nearly constant, but the power-law component changes dramatically. It thus appears that the change in the nonthermal (power-law) component is directly related to the burst activity of the source. A likely mechanism for SGR bursts involves magnetically forced fractures of the rigid crust (Thompson & Duncan 1995 , 1996 . The compressive mode of ambipolar diffusion requires persistent small-scale fracturing, which in turn drives relativistic particle emission from the neutron star sur-face. Enhanced particle emission associated with the increase in burst activity may be the cause of the large changes observed in the persistent emission spectrum. It remains to be seen whether the nonthermal component will recede once burst activity ceases.
